The paper aimed to contribute to the literature on the determinants of firm profitability, from the perspective of the Czech economy. We followed a multilevel/hierarchical approach towards the analysis of the sectoral and firm-level determinants of the profitability of companies operating in the Czech food processing industry during years 2005-2012 (622 Firms in 10 Sectors). We assessed an impact of industry (i.e. market concentration, sector growth rate and growth rate of imports) and firm-level characteristics (i.e. market share, firm age, firm size, number of employees, debt/equity ratio and short-term risk) on the return on assets (ROA). Surprisingly, there were no substantial differences between the separate models for industry and firm-level determinants and a combined one. We found a positive impact of market concentration and market share and a negative effect of age and risk-taking behaviour on a firm profitability. Based on these findings, managers in the Czech food and drink industry should pay more attention to the debt policy.
INTRODUCTION
In the current rapidly changing and global environment, quick response and adaptation to market conditions are considered to be the crucial determinants of entrepreneurial success. Business owners and managers need to very carefully study the factors that affect business performance to achieve maximisation of firm value and long-term profitability. We acknowledge there is large body of knowledge on factors impacting business performance (e.g. Hirsch et al., 2014; Setiawan et al., 2012; Lin et al., 2014; Chaddad & Mondelli, 2013; Sauka, 2014; Daher & Le Saout, 2015; Bamiatzi et al., 2016; Burger et al., 2017; Adámek et al., 2017; Blažková & Dvouletý, 2018a , 2018b . However, at the same time, there are still under-researched regions, where the empirical evidence is still scarce. One of these regional research gaps are countries of Central and Eastern Europe as pointed out recently by Kocsis & Major (2018) , Gërguri-Rashiti et al. (2017) , Davidova & Gorton (2017) or Giannakis & Bruggeman (2015) . This study delivers empirical evidence to this discussion from the angle of the Czech enterprises.
In this study, we empirically focus on the analysis of the sectoral and firm-level determinants of the performance of companies operating in the Czech food-processing industry. Generally, the food and drink industry is considered as one of the most important economic branches in the European Union (Europe, Food Drink, 2016) , which is also emphasised by researchers in the field of agribusiness, e.g. Zouaghi et al. (2017) or Tong et al. (2016) . According to the Czech Statistical Office (2017), the food and drink industry generated 7.5% of value added of the whole manufacturing industry, and its share on the employment in the Czech Republic was 9.2% in 2016 that makes the industry important from both economic and social perspectives.
Theoretically, there are two contradictory concepts focused on the evaluation of firm-performance determinants. The first approach is based on organisation theory (Bain, 1968) , which emphasises the structural (sectoral) characteristics of the industry and the second approach, known as resource-based view (Gabreath & Galvin, 2008) , emphasises firm-specific factors of firm performance. As evidenced by numerous studies on this issue, both types of factors play a role in the explanation of firm performance variance. Although the sectoral determinants cannot be neglected (e.g. Blažková & Dvouletý, 2018b; Chaddad & Mondelli, 2013) , the most variability of the firm performance is explained by the firm-level determinants (e.g. Goddard et al., 2009; Hirsch & Schiefer, 2016) .
Given the assumption that merging both types of determinants of firm performance in one analysis could provide us with different empirical findings and the fact that the hierarchical linear modelling is a relatively new technique in the Czech environment, we apply HLM/multilevel approach to firm-level data of the Czech food processing firms. Our goal is to estimate the impact of selected firm and sectoral determinants of profitability together. We assess the impact of industry characteristics (i.e. market concentration, sector growth rate and growth rate of imports) and the impact of firm characteristics (i.e. market share, firm age, firm size, number of employees, debt/equity and short-term risk) on the return on assets (ROA) indicator.
The structure of our paper is conventional. In the following section, we briefly introduce theoretical background of our study. Further, the obtained sample, collected variables, and our empirical approach are described. The next part is dedicated to the interpretation of the obtained results. The paper ends with conclusions summarising the main findings, implications, and avenues for future research.
THEORETICAL BACKGROUND
When it comes to the previous empirical evidence in the Czech Republic, Urbancová (2018) has studied the profitability of the companies in the Czech food industry. She concluded that there are substantial differences in profitability due to the organisational structure of the sector consisting of a large number of small and micro enterprises on the one hand and several dominating large companies on the other hand. Blažková and Dvouletý (2018b) have investigated the relative importance of sectoral and firmspecific effects on firm performance. Their results led to a conclusion corresponding with majority of studies on this issue conducted in Europe (e.g. Hirsch & Schiefer, 2016; Goddard et al., 2009; Claver et al., 2002) showing that the effects of firm-specific factors are more important (they explained around 50% of variability in firm performance) than the effects of sectoral factors (which explained only about 0.3% of variability in firm performance). Although other studies have separately investigated the role of firm-level determinants on firm performance (Blažková & Dvouletý, 2018a) and the role of sectoral variables affecting performance in the whole sector (Blažková & Dvouletý (2017a; 2017b) , there is no study in the Czech environment that would combine both types of determinants (sectoral and firm) in one complex analysis.
Such an analysis, combining firm-level and sectoral determinants of profitability requires more sophisticated empirical approach than just a multivariate regression analysis. Scholars in the field conduct studies based on more than one level of analysis most often with the help of hierarchical linear modelling (HLM) approach/multilevel analysis (e.g. Wendorf et al., 2002; Huta et al., 2014 or Hox et al., 2017 . Multilevel/hierarchical models have been gradually evolving since the second half of the 1980s, and have been increasingly used especially in sociological research (e.g. Liu et al., 2010; Bernard, 2011; Shen et al., 2014; Soukup, 2006) , but also in economics (e.g. Ozkaya et al., 2013; Hirsch et al., 2014; Macher & Mayo, 2015; Bamiatzi et al., 2016) . This approach examines the relationships within and between the hierarchical levels of clustered data, making it more effective in detecting variations between variables at different levels better than other existing methods (Woltman et al., 2012) . Nevertheless, there are also other options that might be taken into account. According to Huta (2014) , the most commonly used alternatives are Structural Equation Modeling (SEM) and Generalized Linear Model (GLM) based on repeat-measured variables, for empirical examples see, e.g. Choi & Lim (2017) , Sivasubramaniam & Kara (2015) , Hair et al. (2014) , Mavrogiannis et al. (2008 ), Wisner (2003 .
DATA AND METHODS

Sample and Data Sources
The empirical analysis is based on micro-level data for the Czech companies operating in the Czech food and drink industry. Data were drawn from the database MagnusWeb (Bisnode, 2017) . We considered only firms with complete data across the full period under study, such as Hirsch et al. (2014) . Therefore, the analysis was conducted for years [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] , since data availability was best for this period. Firms with the main activity in any official 3-digit CZ-NACE food processing industry were considered, i.e. ten categories between CZ-NACE 101 and CZ-NACE 110 (namely CZ-NACE 101 Production, processing, preserving of meat and meat products; CZ-NACE 102 Processing and preserving of fish and fish products; CZ-NACE 103 Processing and preserving of fruit and vegetables; CZ-NACE 104 Manufacture of vegetable and animal oils and fats; CZ-NACE 105 Manufacture of dairy products; CZ-NACE 106 Manufacture of grain mill products, starches and starch products; CZ-NACE 107 Manufacture of bakery and farinaceous products; CZ-NACE 108 Manufacture of other food products; CZ-NACE 109 Manufacture of prepared animal feeds; CZ-NACE 110 Manufacture of beverages). Obtained data were screened for missing or extreme values, which resulted in the sample of 622 firms with full data in 2005-2012, i.e. the data set consisted of 4,976 observations across eight years and ten Czech food processing sectors, the number of firms included in the sample differs in particular sectors. Table 1 presents the allocation of firms to ten Czech food sectors within the population and within our data sample in 2012 to assess the representativeness of the sample (within each sector, firms are also divided into four size groups according to the number of employees, i.e. firms with 0-19, 20-49, 50-249 and with 250 and more employees).
To have information on total values for particular sectors, namely total sales and imports, we employed the data published by the Ministry of Agriculture of the Czech Republic (Ministry of Agriculture of the Czech Republic, 2008 Republic, , 2015 . 
Definition of Variables
The data have two-level hierarchic structure -the level-1 corresponds to particular firms, and the level-2 corresponds to sectors, i.e. there are lower-level units (firm-level variables) nested within higher-level units (sector level variables). The dependent variable in models is operationalized by return on assets (ROA) indicator, which measures the firm's management ability to generate profits from the firm's assets (e.g. Brealey et al., 2017) , and belongs to the most commonly used measure of firm performance (Strouhal et al., 2018; Rehman, 2017; Hult et al., 2008; Richard et al., 2009) . All variables used in the analysis as determinants of profitability were selected based on the availability of data and based on the previous literature (e.g. Brealey et al., 2017; Hirsch et al., 2014; Blažková & Dvouletý, 2017a , 2017b , 2018a . Since the firm performance is influenced by the competitive environment on the market, market concentration ratio (CR4 j ) was used to reflect the level of imperfect competition on the Czech food market. The size of the Czech food market and the demand growth is represented by the growth of sales indicator (GROWTH_SALES j ), impact of foreign competition reflects the growth of imports (GROWTH_IMPj). According to previous research mentioned above, main firm-specific determinants of profitability are connected with the firm age (AGE ij ), capital structure (in our analysis evaluated based on indebtedness, i.e. DEBT_EQUITY ij and SHORT_RISK ij ), and size of the company (in our study represented by the indicators of market share (MS ij ), firm size (SIZE ij ) and number of employees (NUM_EMP ij )). The list of variables at the appropriate hierarchical levels is presented in Table 2 , and the descriptive statistics of all variables are shown in Table 3 . 
Empirical Approach
In the following analysis, we assess the impact of industry characteristics (i.e. market concentration, sector growth rate and growth rate of imports) and the impact of firm characteristics (i.e. market share, firm age, firm size, number of employees, short-term risk and long-term risk) on the return on assets (ROA) indicator. The effects of sectoral characteristics (Level-2) and firm characteristics (Level-1) on ROA were estimated with the use of hierarchical linear modelling (HLM). The models were estimated in the software HLM7 -Hierarchical Linear and Nonlinear Modelling. For a detailed description of the logic, rationale and parameter estimation approaches behind hierarchical linear models see for example Bamiatzi et al. (2016) , Raudenbush & Bryk (2002) or Woltman et al. (2012) .
As an initial step of HLM, we need to assess the differences in explained variance concerning both levels of analysis to see if we have selected suitable levels. In line with Soukup (2006) , we have calculated Intra-Class Correlation Coefficient (ICC):
( 1) where -denotes variance at the second level, -denotes variance at the first level.
Values of calculated ICC indicated that 15.5% of the variability of ROA is attributed to differences between sectors and 84.5% to differences between firms, which is in line with the previous research suggesting the greater importance of firm-specific determinants of performance in comparison with the sectoral variables (Blažková & Dvouletý, 2018b) .
The next step of the analysis was to explain the differences between firms (level 1) while respecting the information that companies are from different sectors, i.e. respecting the existence of level 2. The relationships between particular explanatory level-1 variables (see Table 2 ) and the outcome variable (ROA) were analysed. In order words, for each explanatory level-1 variable, we have estimated a regression coefficient (including its statistical significance) that helps us to understand the relationship between the firm-level determinants (level-1 variables) and the outcome variable of interest (ROA). Then, we did the same for the sectoral determinants (level-2 variables). Finally, we have estimated a combined model with both firm-level (level-1 variables) and sectoral (level-2 variables) to understand the merged influence of both types of determinants on ROA. The most suitable model for our data was specified based on the values of different information criteria, such as Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC) and the logarithm of the likelihood function. Additionally, we have also checked for the level of collinearity, and no multicollinearity was detected in our estimates. The final model was found to be statistically significant, and all assumptions of HLM (see e.g. Raudenbush & Bryk, 2002) were met (including independent and normal distribution of residuals and independence of level-related errors and error terms). Thus we might proceed towards the interpretation of all obtained estimates.
RESULTS AND DISCUSSION
As we have described our approach in the previous section, we first present the separate estimates for firm-level (i.e. market share, firm age, firm size, number of employees, debt/equity ratio and short-term risk) and sectoral determinants (i.e. market concentration, sector growth rate and growth rate of imports) of firm profitability operationalized by ROA in Table 4 . In the second step, we merged both levels of determinants into a final reduced model that is presented in Table 5 .
Firm and Sectoral Determinants of Profitability
Firm-level Determinants
As seen in Table 4 , the analysis proved the statistically significant positive impact of the market share (MS) on ROA. In general, the market share assesses the competitive position of the firm, as the growth of the market share of a firm usually leads to the growth of the firm's profitability (Farris et al., 2010) . This idea is based on the assumption that costs are decreasing as a result of easier access to cheaper resources, companies also more often differentiate their products, and because of their better competitive position and greater market power, they can afford to set higher prices than competitors. Moreover, they can also use economies of scale due to their size. Blažková and Dvouletý (2018a) also mention that the administrative burdens within the complex EU legislation regarding food safety, additives, packaging, and labelling put heavier administrative burdens on smaller firms than on largescale firms. In the Czech agribusiness environment, food businesses are subject to strong pressure from the downstream vertical stage, i.e. trade, which is significantly concentrated (as documented by Blažková, 2016) ; therefore, the larger market share of the food company is an important factor that positively affects the profitability of firms in the Czech food industry.
Firm age can generally explain the effects of the business life cycle. It is usually expected that the costs will decrease with the increasing age of the company as a result of the learning effect, which will lead to higher profits for older and "more mature" companies (Ericson & Pakes, 1995) . On the other hand, ageing may lead to the loss of flexibility within the rapidly changing environment, to the organisational rigidity, and slower growth, stated by Sørensen & Stuart (2000) and Hirsch et al. (2014) . Therefore, it is not entirely clear whether ageing helps firms to thrive, or rather negatively influences their performance. The findings of our analysis confirm the negative relationship between firm age (AGE) and ROA in the Czech food processing industry, which is in line with the findings of Hirsch et al. (2014) .
The results in Table 4 show that the size of the company has a positive impact on the performance of the Czech food processing firms in the observed period, which is confirmed by both size (SIZE) and employees category (NUM_EMP). Since price competition is one of the main competitive strategies among food processors, achieving economies of scale due to sufficient firm size seems to be a significant factor of the firm´s profitability. Also, large firms tend to be more successful on the market due to the prevailing market power of highly concentrated retail, as also found by Blažková & Dvouletý (2018a) .
Two variables were used to assess the indebtedness and risk behaviour of the Czech food enterprises -DEBT_EQUITY and SHORT_RISK, which confirmed the negative relationship between risk and profitability in the Czech food industry. The similar findings were also obtained in studies by Hirsch et al. (2014) , Asimakopoulos et al. (2009 ) or Blažková & Dvouletý (2018a .
Sectoral Determinants
The sectoral market concentration can generally be expected to have a significant impact on firm profitability. Companies in highly concentrated industries may have the ability to prevent entry into the industry, leading to higher profits (Newmark, 2004; Setiawan et al., 2012; Hirsch et al., 2014) . Also, better bargaining positions of large food firms can be expected due to the highly concentrated downstream vertical level, i.e. retail (Blažková, 2016) . The analysis confirmed the significant effect of market concentration (CR4) on profitability (ROA) of the Czech food enterprises.
The results in Table 4 show that the increase in growth of the sector (measured by GROWTH_SALES) led to higher profitability of the Czech food processing firms. If the industry grows due to the growth in demand, companies in the industry can achieve higher profits by increasing the volume of output sold or higher prices, so higher profitability can be expected. As seen in Table 4 , with the increasing rate of imports (IMP), the negative impact on the profitability (ROA) of domestic enterprises is evident, as competition on the market and the downward pressure on prices are increasing. (Source: HLM7; authors' elaboration)
Final Reduced Model including Merged Determinants of Profitability
Finally, we have estimated a combined model with both firm-level (level-1) variables and sectoral (level-2) variables. The model is presented in Table 5 below. The information criteria drove the selection process, and we have ended up with the four firm-level variables (market share, firm age, short-term risk and debt/equity ratio) and one sectoral variable (market concentration). The previous section showed that all obtained estimates have an economic logic, and so do the findings obtained from the merged model have. Initially, we do not see large differences in comparison with the previously presented (separate) models. The results show the positive impact of the sectoral market concentration (CR4) on ROA. As mentioned above, there are more possible explanations for this observation. One may think of a better bargaining position with customers, the use of economies of scale, better access to capital enabling large companies to use better and new technologies, product diversification and easier deployment of innovations.
From the firm-level perspective, market share (MS), indicates the idea mentioned above that more concentrated industry can achieve higher profitability. The combined model also confirmed the negative impact of firm age (AGE) on ROA -younger firms are likely to respond faster to changes in demand, which may be a more important factor than experience and savings due to the "learning" effect of older firms in the Czech food processing industry.
In spite of the risk theory (Roeser, 2012; Tsai & Luan, 2016) , which suggests that higher-risk companies should achieve higher profits on average, the variables characterizing the risk, both short-term risk and debt/equity ratio (SHORT_RISK and DEBT_EQUITY), in the estimated model have a statistically significant negative impact on ROA -high-risk financing of activities led to lower profitability of food companies in the Czech Republic during the analysed period.
CONCLUSIONS
The paper aimed to contribute to ongoing research on the determinants of the firm profitability, from the perspective of an under-researched Czech economy. The previous researchers have turned attention towards the role of country, industry and firm-level determinants of profitability solely, however not many scholars have studied the impact of these determinants together. In this study, we have employed a multilevel/hierarchical approach towards the analysis of the sectoral and firm-level determinants of the performance of companies operating in the Czech food processing industry during years 2005-2012. Our goal was to investigate the impact of selected firm and sectoral determinants of profitability together. Particularly, we assessed the impact of industry characteristics (i.e. market concentration, sector growth rate and growth rate of imports) and the impact of firm characteristics (i.e. market share, firm age, firm size, number of employees, short-term risk and debt/equity ratio) on the return on assets (ROA) indicator.
We have separately analysed both types of effects, and then we have merged both levels of variables in a one multilevel-model. Surprisingly, there were no substantial differences between separate models and a merged one. The results showed that market concentration had during the analysed period positive impact on the firm-level profitability. This confirms the assumption that firms in high-concentrated sectors may have better opportunities to prevent new firms from entering the industry, leading to higher profits, as well as better negotiating position for food processors with the highly concentrated retail. Once we had a look at the firm-level determinants of profitability, we found a positive relationship between the company's market share and profitability which may be due to factors such as the use of economies of scale, better access to capital for larger firms, more qualified management or better market position when dealing with business partners. It follows from the analysis that younger food firms reached higher profitability in the monitored period, which is likely due to their ability respond quickly to changing market conditions. We have also found a negative relationship between the risk-taking behaviour (both short-term and long-term) and profitability.
The presented analysis offers implications for both entrepreneurs and policymakers. From the managerial viewpoint, agribusiness firms should base their strategies on differentiation from competitors and seek market opportunities, which are important means of achieving higher market share and profitability. Due to the dynamic development of the global environment, not only experience but especially know-how and flexibility are important characteristics of success, which emphasises the need to employ high-skilled managers and employees. We have also found the negative impact of indebtedness on the firm profitability of the Czech food processing firms in the monitored period. Therefore, managers should pay attention to the debt policy, since high indebtedness worsens the competitive position of the Czech food processing firms on the market and contributes to a decline in their credibility. From the viewpoint of economic policy, special attention should be paid to market power assessment, merger approval both in the food processing industry and in the retail sector, and valuation of price relations within commodity verticals, i.e. between farmers, processors and retail, in order to ensure a competitive environment within the whole agribusiness sector.
Our analysis also provides a basis for at least two propositions for further empirical research focused on firm performance and its determinants. The first extension of our research should be the investigation of further firm-level determinants of profitability, such as e.g. R&D activities or expenditures on advertising. The second recommendation for future research is to include more hierarchical levels (such as e.g. country level) in the analysis. However, the main issue we would like to mention is the importance of data availability both at the firm and sectoral level, which is a crucial limitation for research community when conducting comprehensive hierarchical analyses such as this one.
